A 78-year-old woman developed marked insulin lipoatrophy due to conventional bovine insulin injected into the upper limbs. Changing to a combination of highly purified porcine/bovine insulins injected into the lower limbs resulted in the opposite effect, namely insulin-induced lipohypertrophy. Use was then made of this effect by injecting the highly purified insulins into the atrophied upper limb injection sites with resultant improvement in these wasted areas over the next 10 months.
Introduction
Insulin-induced lipodystrophy may present in two ways: either as lipoatrophy with disappearance of subcutaneous tissue, or lipohypertrophy with lipomatous change at the injection site (Krall and Zorrilla, 1971) . A recent study showed that in patients injecting conventional bovine insulin 16% had evidence of lipoatrophy and 14% of lipohypertrophy at injection sites, whereas in those injecting highly purified porcine insulin 22% had evidence of lipohypertrophy but in no case was there evidence of lipoatrophy (Young et al., 1981) . A patient is described in whom conventional bovine insulin first caused lipoatrophy at the injection sites in both upper limbs; a combination of highly purified porcine and bovine insulins then caused lipohypertrophy in the lower limb insulin injection areas; finally, the lipatrophy was managed successfully by injecting the highly purified insulins into the atrophied regions in the upper limbs. Although it had been intended to treat the atrophied sites by injecting the purified insulins into the same area, the insulins were in fact only injected each day into the lateral aspect of both upper thighs, whereupon after 4 months marked lipohypertrophy had occurred at these sites giving the appearance of large lipomas (Fig. lb) . The highly purified porcine (Actrapid MC) and bovine (Ultratard MC) insulins were now injected directly into the atrophied sites in the upper limbs.
After a further 10 months, these areas had much improved (Fig. Ic) and the hypertrophied areas in the thighs had receded (Fig. ld) . 
Discussion
For many years after the introduction of insulin, it was believed that insulin lipoatrophy or lipohypertrophy occurred in susceptible individuals regardless of the type of insulin given and that both changes in some way were due to a local metabolic effect of insulin (Krall and Zorrilla, 1971 ). However, lipoatrophy, variably reported in 10-55% of patients treated with conventional bovine insulins, has recently been attributed to local immune complex formation, complement fixation and release of lysosomal enzymes in response to a presumed antigenic component of these less purified insulins (Reeves, Allen and Tattersall, 1980) . There is then a resultant loss of subcutaneous fat. Lipoatrophy is virtually specific for conventional bovine insulins and only caused rarely by highly purified insulin (Jones et al., 1981) .
Less is known about the exact mechanism of insulin hypertrophy which is often less well recognized by patients than atrophic changes. Thus, hypertrophy may be more common than previously appreciated and in a recent study was reported in 22% of patients treated with highly purified porcine insulin compared with 14% in patients treated with conventional bovine insulins (Young et al, 1981) .
It was previously believed that lipohypertrophy was due to the local anabolic effect of insulin in promoting fat and protein synthesis (Renold, Marble and Fawcett, 1950) . Whilst this is still felt to be the case, there is probably a variability in the sensitivity of subcutaneous fatty tissue to insulin, not only between individuals but possibly also at various sites in the same patient (Meier, Weerakoon and Dandona, 1982) . As in our case, appreciable lipomatous change may occur with highly purified insulin (Wright et al, 1979) . It is probably not the dose of insulin injected at the site which is important in producing hypertrophy, but rather the constant injecting into the same area as bilateral abdominal lipohypertrophy has been reported after continuous low-dose subcutaneous infusion of insulin (Meier et al, 1982) .
The case described illustrates that the mechanism of insulin lipodystrophy is still not clear. lipoatrophy, whereas repeated injection of highly purified insulin, containing both porcine and bovine insulins, caused marked lipohypertrophy and use was made of the latter effect to treat successfully the insulin atrophy in the upper limb. It is our policy to treat patients with lipoatrophy induced by conventional bovine insulin by changing to highly purified porcine, or bovine, insulins as has been described previously (Teuscher, 1974) . Indeed, local treatment with highly purified porcine insulin has been used in a non-diabetic to treat successfully a vaccination scar with soft-tissue atrophy (Amroliwalla, 1977 
